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FEPRIAILRTTAT 1500 FEOEI D ZOREHENH 0. HIE TIIREN R EFLIE
RE L THRAP THRAHEE B> TS, BATHRHMAB I A TAT A INDOE
RICE B> TREL TWAERTH 5. BRFIIECRRNOFINIGEHRER
BREEVSETA TATAINDEAD LD RRERTMINH D FRIET 5. EHEA
TIEEYHBEIC KO MEN EF U, B BT 725838 L1 > X 2o
MEEZND, 1 AU AERICKDEISESRIC RN F—RELTH 0
PR D /DI DA EN, M EFSICEET 2, Ll @RICE > Tk
ZIEBBICEE S E272001 > A1) D ERENEINT 245 R, TR T B M
R CIIEEE, MIRSERB 0, A4 AU DHWARENBIER ZIND, E-BEHE
DWENTA AU 2K > T, BE HABICIEM R ENA > A1) KL
THIIMEZRL., Bl TOBEORDIADBENMET T2, 12U 2B LN
FRAREOREE, BERBIWIET (1, 2, 3] F-Bm0EMEEICLD, K5

#E B B SRR IR B R E BN .,

RERIEROBR, THRNF—FBINEREHERICLATH 5. BYHHY
b BIRENizts, FERTMAD S BRERNER S NI F—FHE L THY

SNDM. FFR8dH 25 WIS S TH RS NS, REROVEDTHDRAKL
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OENOY 2 5 —ETHILE N, NEO HEKERR(a- 7))V 5 —F)
Tk > TRAEMIL I N BHL SN TR S N BERIIER A EN LT
LA ANELD A EN S [4], Z DEAHAIZBE G- 9 2 BE R/ NG R Rk &

THAET % Z &5, /MG TOMERBIIRN L SIFEN S [5], RAKEPEZ D
BOHIC & - THFEEICE THM S NARICTINEI NS Z &0 5, IEHIRIT
WEHZEZETLEEA5N5, BEERFEEICB T 2BBEMIERZIEDZOIZ
“HEAKBEBREZER LR - AT S —FORERNNH TN TN S[6, 7108, FE
IR BT 2 IR OB D W TR O BN L W, 2 2 THRHRE 2 &,
EBI3IBETIITHEKEEROVDEDELTHAIGNE A I—F, A1 IR —F
[&%KDmT&D@W\%ﬁﬁ%?ﬂ?v#%ﬁmf\$%%%@d&jfﬁ

LERAIEDBRENZH DAY T —HE, 1IN —EEEIZT DN TRE L 7

B OHRIAEE G T 5 E LTERTH 5. BRHAIHEDDEDT
HHHRFERE T, BIEEAMEL. RREGBREAI ML E NS, £2T7 )
TIVIR, BOMBE DR 5N, BHEEOE T 23S 2100, HIRHE
BEOHEQOEDONEMEETH 0., F# B IMIEE 2 (5T 2 201013 s
A MO—IVINBETES Do R 4 B TIEFTHIC IR S N7 BRI &4

EHWT, EOBERIN A NS L AR OS2 FEIICHERT 5 2 Sl k- T, A
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TR BV 28 DO L HLE & TRE & ORI IT D
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w23 2 BIERIGET IV OLETF T v MIBU 2 /MG ORE ML

ICDOWNWT —/NEZHEEKBEEEROA Y 55—, 1YY —FOMhi—
E2-181 i

A0 T—E, AV RN =BG O WK FERR S LTSN, mAK{E)
DHLICEELRREZEC 5, ZOBBRIIESERZERESIESE) L. NERIF
BIRICEIET 218,90 T2 AURZETINTHAHARLT N M2 (ST
FHPERIR T v MCBW T TR RELEO ERNRE SN TN S(1L, 12, 13,
14, 151 UL U7a235 2 BUBERRNR T O B EKMEBRFEHIC DO W TARHRMNS
WV,

Otsuka Long-Evans Tokushima Fatty (OLETF)Z v M3 2 BUERKBEETI T v b &
U TRBEEEEBIARTT TR E I N/ T v N TH 5[16], OLETF # 5 v MIBAR
FEIERYIC A 2 AU ARG IE 2 U SilE & 72 5[16]. € & TAE T 2 BURERNG
DIETITH S 7B L EER OIS S BIMAE 2 1 5 M Ic 5 R_<, OLETF HJ v

b D SIDEHEBLOFEBICOWTHRE L,



F2-2 8 MEBIOE

1 EEE

4 JAWs D OLETF M 7w M(OLETF) &EXfRE S » N Tdh 5 LETO H#Z v M(LETO)
B RIFHEEEBIAT L VIR 2 21) 72, SPF sk T 12 RO B Y1 7 IW(E
1 9:00~21:00, &I 21:00~9:00), &E 24 C, &E 55 % THE L7z, frHT

CE-2 (Crea Japan, Japan)Z ), 7KIIAKEKEZRAWT, ENENHHEBRI 7,

2 MfE. 1 >AU. RUZTUEY ROHEIE
10, 40 B &N 48 JHEH D OLETF 128 W T 1 gkg AEOMIEGERR 21T 7=,

FEEMTR 0. 30, 60 BIUN 120 DMRICEFRK O ERif U Ml 8 2 7€ U 7z (Blood
Glucose Test, Boehringer-Mannheim, Germany), 10, 20, 40 3 XU\ 48 1 #3® OLETF
BEULETO & D IR T TREIRK D Mk 2 ERE L | Bk 8 fE(Blood Glucose
Test, Boehringer-Mannheim, Germany)B & X~ 271 21 Rl(Triglyceride G-Test
Wako, Wako, Japan) Z{HIE U7z, £F v b2 16 FFEHEEL X2 b)NVLES —IVER
Betg, DigE DR U, EOBMEEL D 1 > X i % HI%E L 7= (EIA Test Insulin
I BMY, Boehringer-Mannheim, Germany), #£%#£ & LT 5w hf > A1) >(Cosmo Bio,

Japan)Z fj v 7=,



3 A2 I—H, VI Y—ViEHE

&Iv b 16 KRR L., X2 MNVVESY — )VEREE/IME Z I L D 2cm @
EZAMES5 emfFiL,. BIZ2=Z%IC Uiz, 205 5HREEEHBEAKT
TIWERMIREZRBEL 72, CORERE % 100mM U > EE U D AREENR (pH
6.8) THREZFA XL, 3000 x g THELELFEZHBRRELTHVWE, A5
—¥, 1YY —EDIEEIL2S mM A7 O0—2, VYV h—AZ2HEEEL
T, Dahlqvist DHIR[ITNT L7223 > TRIE 21T > 2. & > /%37 B OKE I Bradford
DHENBNZ LT o TT o oo 1EMEMISHEERIRF Y > /X7 1mg, 1 B0

@%Eﬁ%%@@f%bto

4 AL/ Taysa T

EEOHIEIZHWZHEESRSY > /827 10 ug % Laemmli D HE[LINC L= T
SDS-RU T2 UNT I RFNEBEZKFL, RUEZUFT>PIINF IR
(PVDF) EIZEHE Le, BELEBEERBLIZHIA Y 5—E, 1 V<ILy—Eh
MBS TR L, FEFED SRRV A F 25 —FOfEE Uiz 2K FifR(Cosmo Bio,
Japan) TALER L 7288, ~)bFF 2 — R+ v b (Wako Pure Chemical Industries,

Japan) TR L 7=, N2 ROBEKIZIT > S N A—F—ICTEEL L,

S /¥ Tny sy



WIEENS T T 20 oA ) F AT 2 — MERONCED b—4 )1 RNA ZFAH
Ufze B—% IV RNA20Ug 2 7% HRIVALATIVTERER 1% 7T HO—ATIVT
BEZIKE L. 1 1O 2 fE(Hybond-N, Pharmacia Biotech, Switzerland)\Z$5 5 U7z, ¥
IF TG TINIVUERY F—E-1 VYT I)F —F 2112 02— RT3
cRNA Z 7' 0—7(10 ng/ml) & LT, N1 TUFA X&fro7z, T2 ha—IL)N\A
TJUFA =2 a2 &L T DIG TXJVDB-Actin @ cRNA (Boehringer-Manheim,
Germany) ZH W/, TIVAHURAT 77— DS L7z DIG HifA TUE L, #

HFEASEZ, N FORRET > M A—F—ITTERM L.

6 FEEHLHE
FETHIREM I 2-Way ANOVA % Wz, 22871 Duncan O 28T 7 A

R &2, F— %1% mean+ SEM 2RIV, P<0.05 & 6o THEHOAEEE L,



#2381 R

1 RE, ¥, A1 > 2 >aLtmd YUY R (Table 2-1)

IREEIE 10,20 B LT 40§ OLETF IZB W THIE T v N Tdh % [Fi##H D LETO
HLUEAEEICEMEZEZRLUZ, LU, 48 1 OLETF IZBWTIIREMN 523+ 14 ¢
L7320, 40 A OLETF (730 + 14 It L THEERBA &R L=,

RERRF I B VX 20 B iR £ T D OLETF IZB W THIEER D LETO ICHL L THE TIZ
RWEEOMER Z R Uz, 40 8EIC7/2 5 & OLETF O kg3 [E A O LETO
WU TARICEEZR L, & 51T 48 jHE OLETF TILMPEEAY 44.6 £ 6.4 mM
FTEFL., 40 i OLETF (17.2 + 4.8 mM)IC L L TEH B MEEZ 2 L 7=,

HREFFOIMA -1 > AU fEild 20 E# O OLETF THEEE @ LETO L L THE
WEEZRUA DAY COEBSMOTTENRD SNz, LAL 10, 40 BXD
48 s OLETF D1 > AW AEIL[FEE D LETO & RRZEZROIZMN D Iz,

Tz ~UZ YU REIL 40 BELY 48 JHEND OLETF IZB W TRIEE D

LETO IZHL LA RICEMEAERL =,

2 BOT RymarmsB (Fig 2-)
OLETF Iz L TR O /) a— A ARRBRET > /2. 40 BL O 48 @i 7)1 2
BRI T 105B8I 1) L R BICEEZ R L. 77 40 BidlcBNT

V-2 858, fEEER 10 EBICH L THEEIC LR LE. LALERS Y



B R Y S

)V a— AERE 120 - TIIHEamarEEIcETRE L /-, Zhicel, 48 H#
ETIIZ NV a—ZAMRIC LR UMD 120 2% TH MR M E 1= &

Lisho iz,

3 AU o—E, 1IN —EDOHIEE (Fig. 2-2)

RIZ OLETF OREFIROIERT 12> MBRITED A Y 5— LB LA VT 5
—VO—EY 2NV BBIZD DHIEEZKRE L7z, 10 H# OLETF DXV 7 —F¥
BELOA Y IY—CEMNEIZFEEE O LETO v b EIFIEREEREZ R LU, £/2
40 YA E TIE OLETF-LETO fil & OSBI I MTEIE & b3 2 B ah 572, L
MU S, 48 JAE:TId OLETF Z[FAE: LETO 35 K T8 40 A LA T D OLETF 12
LA S—EBRBA Y INY —EEENERICER L IR 2 & &7k

277,

4 A0 53— -A4YNEY—EY /N7 BLOmRNA FEH (Fig. 2-3, 2-4)
SUEEHEDAY 5—1, 1 VT —E&FTL1y hOFRIZDNT, Hi
HIEIZ WM EE R & SDS-PAGE % ST A& MRPiMEZAWTr A/ 70y k
ZiTo7, ORI L DT, 48 M OLETFE TIZ A 5—t (978 120 kDa), 1
UNIE —1 (T8 140 kDa) [8, 9)DFEEMNFIESE D LETO ICELL T, %72 40
EELIF D OLETF I LT, ABRIIEL TWB Z e N E oz, &5

IZST AR EI— RT% mRNA 6.0 k)LL) —F> T Oy N TR L



LA, F NI FRBORE LFRRIZ, 48 ik OLETF TREE O LETO 12 L

T, £/ 40 ELLFO OLETF ICHL L T, AEIZ SImRNA 2 EHEHL 7=,
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Fig. 2-1 Glucose tolerance test in OLETF rats at different ages. Rats at 10 (O), 40 (A),
or 48 (L 1) weeks of age, which had been fasted for 16 h, were given glucose (1 g/kg body
weight) orally, and the plasma glucose level was followed after the administration of
glucose. Data are presented as mean of four rats (== SEM). *P < 0.05 compared with 10-
week-old rats at the corresponding time point. #P < 0.05 compared with the
corresponding preOGTT value.
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Fig. 2-2 Sucrase and isomaltase activities in the small intestine of OLETF and LETO rats
at different ages. The activities of sucrase and isomaltase in LETO (open bars) and OLETF
(solid bars) rats were determined as described in Section 2-2. Data are presented as mean
* SEM (n=5). *P < 0.05 compared with 10-week-old rats in each strain. #P < 0.05
compared with LETO rats the corresponding age.
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LETO OLETF
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\
|
\
|
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e - | 1 &~
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0 0
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Fig. 2-3 Western blot analysis of the SI complex in OLETF and LETO rats at different
ages. The expression levels of the sucrase and isomaltase subunits of the SI complex were
examined by immunoblotting using an antiserum against rat SI complex as described in
- Section 2-2. (A) Representative immunoblot showing the sucrase and isomaltase subunits
~ in OLETF and LETO rats at different ages. (B) Immunoblots of the sucrase and isomaltase

subunits are quantified by scanning densitometry. Data (n=5, + SEM) are presented as
-~ relative values (fold of the level of 10-week-old LETO rats). *P < 0.05 compared with 10-
" week-old rats in each strain. #P < 0.05 compared with LETO rats at the corresponding
- age.
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LETO OLETF
10 20 40 48 10 20 40 48 (y.0
Si LR B R R ey
B-Actin & B B e eh <« 2

Intensity
(SI mRNA/ B-actin mRNA)

(-fold) *

3

Week

Fig. 2-4 Expression level of mRNA for the SI complex in OLETF and LETO rats at
different ages. Northern blotting was done as described in Section 2-2. (A) Representative
Northern blots showing mRNA for the SI complex. (B) Northern blots are quantified by
scanning densitometry. Data (n=5, £ SEM) are normalized with B-actin mRNA level and
are presented as relative values (fold of the level of 10-week-old LETO rats).*P < 0.05
compared with 10-week-old rats in each strain. #P < 0.05 compared with LETO rats at the

corresponding age.
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BEPRIFIRIBIZB W TMNEREIE DB il & OH LA 72 & D TR B2 B
K OERERI R B LR E I N TNV B[22, 23, 24], BT S1 1L STZ A FIEIRIR T v
NTREDTUEDIMEEIN TINS5, EF Ty MIT RUBEEALRE X,
IfithE EFITHIEL TNED A Y 5 —PIRHEOFEENGRD SN2 En 5, R
RETO SIORBTTEITFMETH DD EHRINTW/Z[25], L LARARS,
KEIOFGOSNET—FTIE, A AU ERL 2 BERBETILO
OLETF v MMIE @D 5 S Mg R ICHBH 5T, SITEMEIT 40 HE £ TR
D LETO T v k ERLN)VTd 5 7= (Table 2-1, Fig. 2-2, 2-3)s & 517 Takenoshita
SIIBENS D) aA—ABRINHER TH2 70 D% STZ FFRERKE T v

WESLUMEZEFELZICSDMbE TRy S—ERETItE LD & 2
Wt L7z[15] ZNH D Z &S EikE B AN ST OB O TUEICITERER S L
WEEZHN5S,

AEF T, 48 ks OLETF Tl Afip D LETO 12t L C £ 72 40 i@ B LA T O OLETF

LT SINARICEEEBICERE L7z 2 25 M Lz (Fig. 22, 2-3,
2-4), 48 JA%s OLETF Tl 40 J@# LT @ OLETF ICH L T, BERFMBEDZE L W I
FANEBDH B, & 51T 40 Ay OLETF 12 kL U THRERRA DR 5 $177(Table 1),

7= D 48 JAES OLETF | %bvc 40 A OLETF I L TA > AU > DR
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WITFEZERDIEMN D [z(Table D7, FEARTRIC LA L2 MEEH 120 3R THEIE
% IRIN o J=(Fig. 2-1)s 2115 OFERMN S 48 jHfr OLETF TILMBEE T ITkd
B VAU S ONBROERERE FHREE N, 201 AU VHWIETFIZE -
T 48 JAf: OLETF IZHBNT SITERB LUHHIOTLENRB D SN EEZLNS,
Takenoshita 5131 22 1) S RETHS STZ FEBERIET v N &A1 > AU VB
THIETSIORBPFISND E|ELZ5. DT EMSA 2 AY ARSI
BEFREEHETIRFOVEDTHD 2 EAVRBRE N,
QERBERIFICBNTA 2 AU SMEHAREIC L 5 7))V a— A RBBE IR & 1251
BTROSNTNVWS[1], OLETF IZBWTH VN a—ARFRFEICEHL TNW<D
MOFRBTTHNT NS, 16 §@# OLETE THT O ¥ BB O B B E N
W5 X 4. F72 30 HE OLETF THERBICBWTA > AU VZ I HRENR T
H % GLUT4 OFEHMET L TWDE Z EBHE SN TV S(26, 27], OLETF [IfF+°
7 CIX LB E B TRE 2R T, SI OTE R R IIFCH TORE L DEN
7= JAE TR 5Nz, OLETF TIHFCH TOFARMEAR I L OERHOLEN
FAL L., —7 Tl BHIEDVEIR T2 Z LIk > T Y AU VRWDE T EH W
fER. SIHEEDTIENE Z 5 EEZ5N5, ZOZENS, 1 2 AU VIR0 UEE
DR T U7z 2 BRI R E IR N T SLIEHOTLEN S EE 2 I N5 aREMEAVR

REns,
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FI3E MRF T Y bO/NBITBIT BB (L E AT S5—F o

Y —YORBEEE
$3-1E Fa

2 #IZBWT, OtsukaLong-Evans Tokushima Fatty (OLETE)S v kD A2 5 —
YA —ESHO—EY NI &HZD OHEEIEIERTIERNED
Long-Evans Tokushima Otsuka (LETO) 7 v MZH U TEZRDRMN 72, 1 2 X
U>O@ERRZRETIIHRICLL THRICEBERERDZ ZEEHENMTL
2o ERBERBET NVEWO EZBRIZB W TNEHEOBE RNRE TN TS
[28, 29, 30, 31], L L7AA56, BERKFICHBITL/NNEORE AN S H{LEEER
TH5 SIDIEWHED X FHEE & OBIEIZ D W TIERMR R EN L N,

BT, NEZEEDBOEEB L OMUICEERF Cdxl BLU Cdx2 NEET
5 Z EMEFE I NTE (32, 33, 34], Cdx1 13/NE LR OFAECHAEICES L[33].
Cdx2 135ME%° ST OFEHICE 59 5 Z &[32, 341G TN TVWE, 2D &b,
FEIRBICBN T INSHERTORHEINVNE DREFHARILS ST ORBICEE
ULTWASHABENEZEZ 515,

T I TARBETRERBRICB T 2/NMNEOREA L ZEFTTHE EBIT SI %ﬁfﬁa

DO ZHKE Lz, 3BEOBERFETINI Y b, Iabb A AU ¥

18



RZBERFETIVD STZ T b, 2 BIERFEET LD OLETF T v M161B LN
Goto-Kakizaki (GK) T v F 3512 FHWT, BERKFICHT S/NEOEREERZ M, SI
DIEEB L UHEER, & SICHBILFMIC ST ORBIZOWTHRF &2fTo 7=, £/
INOERFET N BN TNEICEET 5EE R F Cdxl BEN Cdx2 O mRNA

HEDHHOE TR LTz,
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$3-28 MEBIUHE

1 BERBEETIINEY SEMEE

ARV TR N UERERB T Y MSTZ v ML, BEREREWTHEAL
7= 7 J8EA Wistar HE S v MCHRE 1 kg H720 50 mg D STZ Z2E L 50 mM 7 T > B
F MUY A(pH 4.5) R 100wl ZRERENRE L 2BREELZ 0% ANz,
WSy ME50mM 7 T2 U ApH 4.5) 100 Wl DA ZERENE G L7726
D% F{N -, OLETE B & UK HE @ LETO DT v MIARREEEBFT L 0 12
ﬁééﬂi’wto £5w hED 10 BE 30 HEETHE L. GK BRUHED

Wistar #5 v MEIAAZ L7 EDBEAL. £ v h &b 10 BIU20 HimE TH
Vﬁbto

ZFNENOT Y ML 25°C, 12 BEOBEY A V(& 8:00~20:00, & 20:00~
8:00) T E L7z, HIEHE CE-2 (Crea Japan, Japan)Z., KIF7K#EKRETNTND T

MZEBEERKSE.

2 M. A AU SBIUIANESTOEY A OHIE

Sy hBRY NNVVE Y — )L TREMZEE L, D& D ERLET o /. fFEE
| EBE 21 THIRE L 72 (Glucose-B Test Wako, Wako Pure Chemical Industries, Japan)o
A YA EET A AL T v A B THE L. NETBE Y A
(HbADEIZ T 7 4 =T 4 — 2 0< bJT 7 4 —iK THITE L 72(Glyc-Affin. Ghb,

20



Seikagaku Kogyo, Japan),

3 NBOREH T O ESR

INGEHEFED 2em D EZADS Sem B L. FEHL7=/NEZ 250 LT,
BIFTNZIT WK L7z U AR ENR (PBS) T 3 WA RIRMAE RIT K 0 BRR 5
e, BREREE, 14/ 70y B/ -8 70y FETIET -80
"CTHRELZ. BI—HIFX10% RN > TEER/NT 74 ICEB L., 3um
DY ZERE LTz, £OYFEAT 2 U 2, IF T HEREZITY, &)
FricDWTHERZ 10 @FTHIE Lz, £ ICDOWTIZEIFICRT SIORE

Lt HiTo 1=,

4 WBRERRSY DNOBERA D T—H, AV XIVEY —EDHEED KX UHIEERE

HIFNTENE DS Lem BO/NMEROREZRIBEL. 1ml @ 10mM U > Y
v LWIRETR (pH6.8) R THREIF1 XL, 3000x ¢ TiEE LEZHBRREL T
AWz, BREES > /X0 i3 OMEEREIR Z Lowry JE[B36NTIEWEIE L. BEALIZ
lem B7ZVDDF N7 mg&EEL TRLUZ,

A0 5—8, AVINY—FOEHRIZ2S mM A7 00—, 1YTIVE—A%&
HHE & LT, Dahlqvist O FFENTNC L7 THIE T o 7oo PLIGMEE M EE R
WHY N0 1 mg, 1 3H70 OEBEEE@mo) T, MIEEMEII/NE 1 em, 1
53720 DEB M EE@mO)TE L,
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5A4L7ayT 42T

TEAEOBIEICH W= HEEE Y > /N7 10 ug % Laemmli D HE[191IC LA T
SDS-RUFZZ VN7 I RFIVEKIKEL, RUEZUF D74 I1 K
(PVDF) BICEE L7z, B LEREEZRELZHAY 5—8, 1V IVY—EH
METUEL., PIVHUERAT 7 ¥ —EOkE L7 KHfE(Cosmo Bio, Japan)
THLFR L 7=, 4-nitro tetrazolium chloride / 5-bromo-4-chloro-3-indolyl-phosphate 4-
toluidine salt & WV THRHE L7z, N> ROBERIZT > b A—F—ITTERLL

7’;—
—o

6 SRR

TR LIEEIRINT T4 CTEARLEZBOYNZEA L/ 70y hTHW
tSIﬁ%Tﬂﬁbt%\E??PmikﬁWTm@‘@ﬁbéU&wﬁ¢vﬁ
—FOESLETEY Y TUBL=[37]. 3, 3 -Diaminobenzidine Tetrahydrochloride
TREAX B, BRHOSBL O I FIIVBEILT VY P A—F—ITTERLL

7’,-
—o

7 J—¥riuvra T
£S5 ROREMNS b—4 )l RNA % guanidinium thiocyanate cesium chloride {[38,

9K DHIE L, & 20pug D b—F )b RNA % glyoxal-dimethyl sulfoxide TZ2H%:
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L. 1 %7 HO0—A% )V TESKIKEE, 20 x SSC (3 M NaCl, 300 mM #ri-sodium
citrate) ¥ TF - 1 fE(Hybond N, Amarsham-Pharmacia Biotech, Sweden)iZ#55 L
7=, 3P TI YL L7z SI (625 bp; 18102434 [21]) cDNA ZF v hZ2HAWTARKL
(ﬁick Translation Kit, Amarsham-Pharmacia Biotech, Sweden)Z 1% 70— 7 & L T
Wz, 10° count /A DBRD T O—TZZENA T Y XA ¥ — g > EEKGO %
formamide. 5 x SSC. 10 % dextran sulfate sodium salt, 0.25 % SDS. 20 mM sodium
phosphate (pH 7.0). 2 x Denhardt’s reagent [40]. 100 pg/ml salmon sperm DNA) T 42 °C,
— W EENA T VYA AU, A2 O—=IVDONA T Y F A1 L &L TB-Actin
@ cDNA (287 bp; 862-1148 [41)Z A7z, K% 0.1 x SSC, 0.1 % SDS HiEB LW
50°C THROBTO—TEHRWR LIz, REX BTV ATHREL, N> RO

WIETF o " A—F—ICTERELTZ,

8 RT-PCR f#HT

&S5y NEOFEL - N —% )V RNAS ug 5% ~(Ready-To-Go T-primed
First-Strand Kit, Amarsham—Pharmacia Biotech, Sweden)Z FA T ¢cDNA Z/E#LL /=,
PLFZ%3 PCR 751 < —%&f\, Tag DNA R X 5 —+ (Stratagene, USA) % F
WTKRIRE®7/, (Cdxl; sense primer 5’-AAGACTCGGACCAAGGACAAGTA-3’,
antisense primer 5’ - AACTGTGTGGGAGGCATGGGCTGC -3’ (1-252) [42]. Cdx2;

sense primer 5’- CGCGAGGACTGGAATGGCTA -3’, antisense primer 5’-CCGGATG
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GTGAGGGTGATGA -3’ (139-295) [43], B-actin; sense primer 5’- ATCCGTAAAGAC
CTCTATGC -3°, antisense primer 5’- AACGCAGCTCAGTAACAGTC -3’ (862-1148)
[41]) RISEMEITHZENE 94°C 3 D D%, 94°C 308, 62°C30%, 72°C30%
%37 A 7V, 72°CT A THEZEE, PCREWZE 1.5 %7 JTO— A TEXR,
JKENE DNA 2LF DU L7 0T I\T%@ N ROBRIET > b A—F —

CCERL.

9 FRErULE
SR Studentt T Ak Z AWz, 7— 413 mean+ SEM & i3, P<0.05

b THEtEREZEE L.

24



FI33H AR

1 RE. B Mo > AU > BIUHDA,, (Table 3-1)

STZ 5 v b OKREIIHR T v MU THEEBIZHEA L. £72GK v Dk
HIIMART v MU TEER TERICEMEZR L7z, —75 OLETF Jv b Ok
BHIHRS y MU LAER TARICEEZ RUBHKZE L2,

MPEELEFERF 7 v b TENTNHKEB LD HBICHL L THRRICEMEZ R
L7z,

s > A Eid STZ S5y b TR v Ml UE L << EEZR LUz,
72 GK Ty hTHA DAY MEEHE T MU TH g & A RICEME
ZRU, A AU YREVRD SNz, —FH OLETF T bDA 2 AU AEIEH
WMoy MIHUTERICEHEZRL, &1 AU VIEZE LTz,

HbA, (3B IMEEZE KL T STZ v b, 10 BEXU208E D GK T I, 308
#3 OLETF T v MIBWTENENFHEEBOME T v M UABICEEZR

U7z,

2 INBOHERG SKEESY N7 EF B (Fig. 3-1, Table 3-2)
INBDOEBEY)F O HE REAKRICEX D /NEREEEEIELZE A, ZNENO
FERAE Ty NEEBTYR S v M LEERMEEZEDZ, £/2/0E 1 cm

HIZODIESY DI\ EHERBDFNTNOERK v hSEEHTHEI v MMZ
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LU THEBCEMBEZRL Tz,

3 A0 5=, AIRNI—YDF )0 H1-0 DHIEEBLU/NG L em H7-
D DIIEME (Fig. 3-2)

A7 F—FBEOA VN =D Img & > /87 7= 0 DHIEMHIL STZ 5 v
NTIIXMIR T v M UERICEEZR L2, LA L. GK 5 v bB XN OLETFE
T MIBWTIIRET v b EIERICEZRBD RN o7z, UL LRRS, /)
f51 cm H720 ORIEHEITHEESY >N BEZRBL T, ZNENORERFET v b

FABTHES Yy M LARCEEZRL

4 SIDH /N7 BXU mRNA F¥H (Fig. 3-3)
SIDX 287 BEN mRNA HBEIC DO W TG & FEE. STZ T v b Tldkt
Sy MU TERBEERLEDN, GK v FBELU OLETF v MZBNWT

WS w MU TSI RRICEZRD RN 7=,

5 SIFATORERE (Fig. 3-4)
SIHitkZERAW/MNBYH OREREZTY, £NETNDO Ty bOFAERICE

5 SIY IS BEORAR LOHEERICHBIT S S1Y XV FE LV )ViEE

BTV R A—Y—IZTERIL LT, STZ 5y M TR S v Mk U THAmE

B 1.6 £0.2 {5(P<0.0)AL ., EFHES V7 FIVERE 20102 FP<0.0D)D
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RIVTCH 72, OLETF 5o FBEUGK 5 v F Tl il & b 5RH 7+ Lk
BBy hEFREGE Sy b Bl ED 1.0 £ 0.1 55, ND)TH > 7258,
SAIE OLETF &y M TIEHHE S w MU 10088 Tid 1.4 £0.2 5 (P<0.05),
30 EERTIZ 1.52 0.2 f% (P<0.05)., GK v hTIFBT» MTELL T 10 EE

T 14+£0.20% (P<0.05. 20 HETIX 1.5£0.2 % (P<0.05)ELEHPETH - /-,

6 Cdxl L Cdx2 DFIH (Fig. 3-5)

RT-PCR #£I2 & 2 T, BB RT Cdxl BLUNCdx2 DRBIEZEBH LT, STZ 5
v R TIEEHIRS v ML Cdxl BEWY Cdx2 3FRICERBTH -2, £
OLETF v B LN GK T MZBWTHHMEBT v MTEL T Cdxl BEL WK

CIX2QIIFEBICERHTH > 72,
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Table 3-1 Body weight (BW), plasma glucose (PG), insulin and HbA, _ levels

Strain ~ Age BW (g) PG (mM) Insulin (pM)  HbA,_ (%)
STZ 204 £ 8% 27.8 £0.3* 0.8 +0.4* 9.8 £1.4*
Wistar 2667 50£0.1 206 £ 88 5.6+0.1
GK 10 week 246+ 4* 11.0 £ 1.2* 89+ 11# 9.2+0.3*
Wistar 10 week  270%4 6.1£0.5 192+ 18 49+0.2
GK 20 week 336+ 8* 14.4 £0.5% 49 + 9% 9.5 +0.4*
Wistar 20 week 440+ 9 54%0.6 36470 59%0.3
OLETF 10week 361 4% 122 £0.7* 1274 + 183* 6.9+0.6
LETO 10week 297%6 5.0%£0.2 401+ 154 6.3+0.2
OLETF 30 week 445+ 5% 179 £4.2% 2209+ 184* 13.2+0.3*
LETO 30week 414%7 6.7+0.8 371+ 133 6.6t1.0

Data are expressed as means £ SEM. Each group of n=5. *P<0.01, #P<0.05 vs age

matched control rats.
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Table 3-2 Villi length and mucosal protein content

Strain Age Villi length (Lm) Mucosal protein (mg / cm intestine)
STZ 320 + 9% 4.7+0.1*
Wistar 280+ 7 23+0.1
GK 10 week 321+ 7# 3.0+£0.1#
Wistar 10 week 302+ 8 24 +£0.1
GK 20 week 353+ 7% 43 +0.1%
Wistar 20 week 324+5 3.6+0.1
OLETF 10 week 361+ 7% 32 +0.1%
LETO 10 week 3395 2.6+0.1
OLETF 30 week 414 + 9% 4.8 +0.1*%
LETO 30 week 38217 4.1+0.1

Data are expressed as means + SEM. Each group of n=5. *P<0.01, #P<0.05 vs age

matched control rats.
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Fig. 3-1 Morphology of small intestine. STZ rat and control Wistar rat are shown in (A)
and (B), respectively. OLETF rat and control LETO rat are in (C) and (D) at 10-week-old,
and (E) and (F) at 30-week-old, respectively. GK rat and control Wistar rat are in (G) and

(H) at 10-week-old, and (I) and (J) at 20-week-old, respectively. Original magmﬁcatlon X
40. Bar: 200 pm.
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(A) Specific Activity (nmol/min/mg protein)
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Fig. 3-2 Specific activities (A) and total activities (B) of sucrase and isomaltase in the
small intestine. The specific and total activities of sucrase and isomaltase in STZ, OLETF,
GK (solid bars) and each control group of rats (open bars) rats at different ages are
determined as described in section 3-2. Data are presented as mean + SEM (n=5). W;
Wistar rats, S; STZ rats, G; GK rats, L; LETO rats, O; OLETF rats. *P < 0.01, #P<0.05,

compared with with age-matched control rats in each strain.
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Fig. 3-3 Expression of SI complex protein (A) and mRNA (B). (A) Expression levels of
the sucrase and isomaltase subunits. Immunoblots of the sucrase and isomaltase subunits
are quantified by scanning densitometry. Relative intensity of isomaltase subunit
expression was calculated and the expression in age-matched each control rats was
normalized as 1. (B) Expression level of mRNA for the SI complex. Northern blots are
quantified by scanning densitometry. Relative intensity of SI mRNA expression was
calculated against each beta-actin mRNA expression, and the expression in age-matched
each control rats was normalized as 1. Data (n=5, = SEM) are presented as relative values
(-fold of the level of respective age-matched control rats). W; Wistar rats, S; STZ rats, G;
GK rats, L; LETO rats, O; OLETF rats. *P < 0.01, #P < 0.05 compared with with age-

matched control rats in each strain.
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Fig. 3-4 Immunohistochemistry with SI in the small intestine. STZ rat and control Wistar
rat are shown in (A) and (B), respectively. OLETF rat and control LETO rat are in (C) and
(D) at 10-week-old, and (E) and (F) at 30-week-old, respectively. GK rat and control
Wistar rat are in (G) and (H) at 10-week-old, and (I) and (J) at 20-week-old, respectively.
Original magnification x 40. Bar: 200 um.

33




coo G DR EET R R

(Cdx1 mRNA -fold)
2

*

11l

(Cdx2 mRNA -fold)

",

4

Y

*

# # #
#
1
0
W S W G W G L O L O
10W 20W 10w 30W

Fig. 3-5 Quantitative RT-PCR analysis of Cdx 1 and 2 in small intestinal mRNA.
Relative intensity of Cdx 1 and 2 mRNA expression was calculated against each beta-actin
mRN A expression, and the expression in age-matched each control rats was normalized as
1. Data (n=5, £ SEM) are presented as relative values (fold of the level of age-matched
each control rats). W; Wistar rats, S; STZ rats, G; GK rats, L; LETO rats, O; OLETF rats.
*P<0.01, #P < 0.05 compared with with age-matched control rats in each strain.
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W34 E®

BERFICBTB/NEOHEZNEERASNCT D, 1 AU X RZET
WVTH%STZ Ty b, 28PERFETIVCTHS OLETF 7 v bBLUGK T v b
ERNT, 7y MNBERS DNV REREL. /MBI Z HE REA L/
BB REETIE Lz, TOMBENGHEDS >0 GHENSHERK T v T
RICH LU TEEZRL. E/NEHEEEERE 7 Y b THRICE LU THEELL
7=(Fig. 3-1, Table 3-2), ZDFERMN S A > AU U RZOHERW. 2 BBERKEES 5
BT H/NEOBERIERD 53, BRRICBW TONERNREENENT S Z
EDUREE NIz,

RICEBERIT T v MBS SHEMBLORBICOWTRI LT, STZ Iv
RT 1 mg #2807 B700 SI QHIEENTIEL, £ SI NI BIN
mRNA b EFE #8R0 /= (Fig. 3-2, 3-3), LML7ARMS OLETF v hB KLU GK
T M T ST DIERITHET v MU TEZRD T, E2SIFT NI BX
NmRNA OFEBHHHE T v b EF LNV TH o 72 (Fig. 3-2, 3-3)e AETI10B X
N30 8 TfT o 72 OLETF T v b @ ST gtk SR OERFERIL, H2ED 40
B ETORRE—BL Tz, GK Tv MIBWTDH OLETF T v bk &k SI
B D FLEIRZERD b ah o7z, LINLEBING, SHERFE T v MTBWT/ME

P25 T RS D BN E2D 5 47~ (Fig. 3-1, Table 3-2) 2 &0 5. /NBEETO SIFHEH
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BRI ZENBETH D, €I TRITNBHEICBITS ST ORERAZTT
o, TOER. STZ Ty bTIE SIFEBL S 7 FI)VIREARRICLL U TR 2 (518
ELD, £ERHEMMOLHME/Ro/z., —F4 OLETF v bBXUGK T v
NTHER EBRB S T FIVERERIWR S v b ERBETH - 2N EERS M
JLEIPH T ®H o 7z (Fig. 3-4)s S HICEHERFET v MIBIT LA I—H, 1V
5 —ED/NG | cm &7z 0D ORRTETEBRIICH U THRICHEZ 7R L 7= (Fig. 3-2).
Z ORI SHERIT T v MTBWT ST ORBRREHAILKT 5 2 £ LT,

INBERIZBT B ST ORIEHENTIET 2 Z ENHE N &Iz T2,

INBOBEFE, SMEB LU SIREICEE R T Cdxl BLUCdx2 BEEFT S5 &
NG XN TV B[32, 33, 34], RT-PCRIEIZHBWNT Cdxl BLUNCdx2 O mRNA
DRBFEZE R UKR, &R T v b THRICHROBEMAED 517z (Fig.
3-5), /NIBITIE Cdx1 BE N Cdx2 DA DEERFIFFEET 508, BRIFIZBT
% Cdx1 BL N Cdx2 DFEBTTED, NBOBLRB LU SIHEROFEZ 5 EkE
I REENE Z 5N S,

XD, 1 A U REHERFEB L2 BFERIRICB W TNEEERE R
L. TORE SI ORBERmMBENIEERESRICIEL TEINT 2 2 &I2Lo T,
SI DMRIEMENE 725 2 EMWREI N, FEOHERN S, ERF BT HRED
& IV AR PV B 1A N S O akE & ihed & U 7= HE D TLE

HOEDDERTH 2 REENRE S Nz,
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B4E Na-7)b O3— A rEAEER T-1095 L2 A ML T K

VD FEERERIN T v b OB IEHREIR

Ba-1H

Na™-27 ) 23— Z LR R 2 (SGLT2) B TEE S REAETH D, EITR
HIE S1 FRICHFAEL . REMATHRIBENZRFEO T )L I — A& HRIT 2[44],
F 72 SGLT1 I RITRME S3 FICHEEL . S1 FTHRNENRN> 7)) d—
A ZWRINT BEEEES[45], 70U P UIESGLT OHEXTH D . BERFET
WVENZBWTY I a— A ORI EHH U, #REIREZEMS &, bk
TINARETH D Z EPMEINTNBMH46], L., #OBGOT7OD D 23/
BNSIEEAERNENT, ERFEAENTOLT IR EN, REIE
BEEREARGLUD ZHE T2 Z ENHE SN TN S[47, 48,49, 50], CDZ &M
570U VIIBEOEBERINEEE L TROKGERIED TEHRNWEEZILN
%, FL < B SN/ T-1095 (Fig4-1) (HAEE)II 70U Do OFERTHD 7
ORS w7 THDHED, RORGARET/NED 5 RINEEERN TEERICELT
LIHITH B[51, 52]. TOEERNTHEMEALI N T-1095 13E D SGLT DR RAY
[HEFTH D, RMED )N a—20BFRNZHEL. BRI D RFAOHEH

WHBEL TR
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BER R M BRI R B PHED VD EDTH S, BERFIEBIEIC/R S &, ik
FHNEE AR, REREIEKR, A Y > F 0 AFBOILR B K USRERIFELER O R
ENRD 5N, EIZERERICIRERMEBRIEENZRD 5. TIVT I VRAE
Cb, BETROOLNLEFEZFESEZTOEDODOFERNEGMIETH D, EHR
R T A0 T  N O LA TS B,

ZTITAETIE, BERFETNELTA NV T MY R 2HABRERFSTZ)
v R EAW, BEOHBNEIGFT S E WD L WEZHIZX DA T-1095 &%
M558 % Z &1L o TEROMEE B LUNEOHEERNDS KRR LENZEMIC
BEIEITHRIIOVWTRHFLZ. 51T, ZTD T-1095 1% SGLT HEETH 2 Z

EMB5. SCLT DHEET HBEC/NGENOEEZH SN T 520, BBIWNG
D SGLT OFBHL NIV EMEt Uiz, iz, (@I A EAED S5 5 GLUT2
BHERIT T v MCBWTE DB JUV/ME TIHFERE 7 v ML TERICEAER
T5HZ&[23, 53, 54105, BBRIUNMETO GLUT2 ORBITHT 2REHMA

77‘—»
)
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OH

Fig. 4-1 Structure of T-1095.
(T-1095 is synthesized in Discovery Research Laboratory of Tanabe Seiyaku, Japan.)
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F4-2H MEIBRUOT

1 BERIEETIVEEEL S g S

6 1 s D Wistar 15 v bk (Japan SLC, Japan)IZ/KE 1 kg $72 0 50 mg D STZ 5
V50 mM 7 T2 BT b U™ L (pH 4.5) VARRIK 100 wl 2 BEIRE DS L. STZ
AIEFERIN T v N ZEE Uz, STZ 5% 1 JRT@ % & CE-2 (Crea Japan, Japan)
THIEH®. CE2 2kt T TEAZEE (STZ 5 M. n=8). 0.1 % w/w T-1095 FEII
CE-2 [ZY) D # A 72 BE(T-1095 T v NEE, n=8)ITH T} 7=, IEBERIF T v NGRS
v MEE n=10)IZ1E 50 mM 7 TS KU L (pH 4.5) 100 pul & RBEIRES L
2B DIZ CE-2 &5 %72, SPF jfidk T 12 BfE O BE T 1 27 V(BT 7:00~19:00,
&3 19:00~7:00), {RE 23 C. |BE S5 % THE L=, fRPLUUKITEHHEBEK

7,

2 MPEE. NEZOEZ A LNV, REBIUR7IVT I CHHMEDRIE
HE R RGRIB LN 4. 8 JEH % ks 1E 2 B% % 2 (Blood Glucose Test,
Boehringer-Mannheim, Germany) CHEIEL =, T 5124 BLU 8 BB IZIIATEY
OE> A, HAYDLRIVET T4 254 —2 0 NS5 T 4 —E(Glyc-Affin.
Ghb, Sekagaku Kogyo, Japan) THIE L7z, /= 8 ARBICT v N2RHr—2T
24 BifElfEHE U, FRZBREL IRFEHEM B (Glucose Analyzer, APEC, USA)., RV )7

X >t B (Panatest rat albumin, Panafarmlaboratories, Japan) % I5E L 7=,
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3 BBRIO/NEY T ILOFRE &MY O/ER

HERIT S EMETE LSy N EYIFINT—T7 )V THEME, Bikzmb LE
EREHELE, ERREEERCREE FIORTRROMEA £ T 80 °C T
FAE LT, AV Camnoy W CTHEER/NT 7 ¢ > TEME, S 3um QY % ER
L hematoxylin-eosin (HE) 3 % ) periodic acid Schiff (PAS)Jef4 L 7=, HE JfEfEA
ZRWT, Z2lET 2 RMEOHBBEEZE X a7 U7z, PAS REEERMN S ZN
ZTNOYA EiZBNT 30 EORERAZERITERL 7z, Mac SCOPE (Mitani
Corporation, Japan) % W\ TRERAHERRZIIE L. &% DRBEHBED THEZ
BHL7=,

ZERBIIHI L 2 2 L7z BERIOKE U7 EEREEIR(PBS) TR < 379 SRR
BETHMERUTICRTRROMHAET -80°C THRELZ, TEBIL 10 2HIV~
U>TEEL/IST 74 > T, BEX3 um oY ZEHL HERALZ, &Y

FIZDWTHELRE 10 EATEE L7z,

4 AL/ T70yk

%5 v N OEB I OE A mannitol / Hepes-Tris #&7&#%(100 mM mannitol, 10 mM
Hepes-Tris (pH 7.0) THREDF A1 ALz, TDHRET R — % 3000 x g, 10 77 fH]
LUz, HEAEZES/-0, EiEZ 100000 x g, 1 KEEEOLU 2. MR E
DF 2 813 Lowry {E[36] THIE L7z, MIEE S > /X7 10 ug % SDS-PAGE
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[19]%%. polyvinylidene difluoride (PVDF) f& (Millipore, USA)IZE5E. L 7=, € ® PVDF
IEZHi SGLT1 & % Wid GLUT2 $ifk(Santa Cruz Biotechnology, USA) TALHE L., 7
WAHVEAT 7 & —YDkEE L ZXHiR(Cosmo Bio, Japan) TULE L 7z, 4-nitro
tetrazolium chloride / 5-bromo-4-chloro-3-indolyl-phosphate 4-toluidine salt 7z F VY THR

HUz. N ROBKIZT Y MA—Y—ICTERIL L=,

5 /—¥r7ovb

£y hOBBLOEMNS b—4 )L RNA % guanidinium thiocyanate cesium
chloride % [38, 39NC K DHIH L 7=, & 20 ug ® b —% )L RNA % glyoxal-dimethyl
sulfoxide TZEM L. 1 %7 70— X5 )L TESIKEIE. 20 x SSC (3 MNaCl, 300 mM
tri-sodium citrate) N T & > f&E(Hybond N, Amafsham—Pharmacia Biotech, Sweden)
ICERE L 7%, 3P TI X)L L7z SGLT1 (625 bp; 1810-2434 [44]), SGLT2 (570 bp;
1612-2181 [55)) B & 8 GLUT2 (1485 bp; 1-1485 [56]) cDNA % & jk L (Nick
Translation Kit, Amarsham-Pharmacia Biotech, Sweden), 215 & 70— JICH W,
10° count /P DED T O —TEFUNA TV FAE—a EEIRGS %
formamide. 5 x SSC. 10 % dextran sulfate sodium salt. 0.25 % SDS. 20 mM sodium
phosphate (pH 7.0). 2 x Denhardt’s reagent [40], 100 pg/ml salmon sperm DNA) T 42 °C,
—B. BEENTTUSA X Liz, a2 ha—=)lONA T T A X &L TB-Actin

@ cDNA (287 bp; 862-1148 [41]) & W /=, % 0.1 x SSC. 0.1 % SDS Z{R TLT D
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% 50°C TN TO—THBENWR L, BE XBT VLA THRIEL, N RO

BIRKIZT > b A—F =T TERIELT.

6 HEEHULE
SESLASLAELT Student's T A b2 W2, T —# 14 mean+ SEM Z 1Y, P<0.05

ZHo THatiIAEREEE LTz,
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Ba3H RER

| fRE, mEBIN HbA, LX) (Table 4-1)

MAEMEIE T-1095 #{ 5R1TIE Ty METEZRBORN >, LLEGH4 B
KO8 JHIZHBIT S T-1095 T v b MBEMEIL STZ T v bEHICH L THEITKE
ZRUTz. T-1095 T MEEOKREILSTZ v ML TREICSEZR LT,
F 77 HbA,, L NJUIE T-1095 v NETIE STZ T v ML TABICKIEZ R

L7z,

2 BEE, R7VINVITICBLURERRE, BOMMBFENZENL (Table 4-2, Fig.
4-2)

5% 8 T T-1095 v MNEOBERIL, STZ T v MEICHLL THRICKE
ZrlLlz. EEAEYOOBOERESD T-1095 7 MEFTSTZ T v MEITHL
FEIEMEZERLUZ. RPT7IVT I HMBRIIHRS v ML T STZ S
FETHERICE@EZRLZM, T-1095 T v hEETIE STZ v MEFICHEL TEE
RN LIV TH o 7z REERIEEIE T-1095 v REET STZ v MERICHL T
FRIZEMEZRLT

FHSZ HE RAELLE TS, REEOZEREOEED T-1095 T v MIBW
TSTZ 5y MTHLUTEN STz, UL LS B E PAS Befa U RERIKHFE

EHIE L & 2 ARBE.STZ BLUT-1095 T v M TLALIFERD 5 N7 - 7= (data
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not shown),

3 BT oHEEEEAORE (Fig. 4-3)

8 JAE T-1095 ¥ 512 & > T, SGLT2 @ mRNA FEHUIHIR, STZ B XN T-1095
| T b 3 EERICEIZRD SN0 o7z, SGLT1 @ mRNA X STZ v kTlExt
By ML T, T5ICT-1095 7y R TIESTZ v ML THEEICEAER
L7z, —} GLUT2 @ mRNA & T-1095 5 v hTl& STZ v MCHUTHERICH
BMET U7z,

SGLT1 @& > /87 FHIE, T-1095 v b TEMBB LU STZ v ML T
ARICERH L2, GLUT2 0% > /X7 3BlE, STZ Zv b TIIX| T v MMk

LE<L, T-1095 5w R TIESTZ 7w MK T U7,

4 T-1095 O/NBFEEE A O FEB S MBI FRIRIENDEE (Fig. 4-4, 4-5)
SGLT1, GLUT2 ® mRNA BLUY /X7 FEEIL, STZ 7 v b TIEHRT v
MZHLUTEZICERBE L=, 8 BEO T-1095 #5102k > T, SGLTL, GLUT2
® mRNA BE Y O N7 FEIL STZ T v MU THE TR WML D &
20, MBI NERRBRRBREZBOIRMNOTZ,
INIBHLRR D HE BB RI2BNWT, /NEREDN STZ BLUNT-1095 T v b THIE
MCELAEITHEAR LD, STZ v b, T-1095 T v RICHBFAEIRE

WIZRD s Nah - 72 UNBHEE: XH vs STZ vs T-1095;283 £ 7 vs 319 £8 vs
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Table 4-1. Body weight, plasma glucose, and HbA,_ levels in normal Wistar control,

STZ and T-1095 rats

Week Normal STZ T-1095

Body weight (g) -1 190.5+£2.1 1924 +£3.1 189.5+5.2

0 240.5+3.8 2003+26§ 197.8+233§

4 285.6+£5.9 1750+428§ 201.5+338 §7

8 3212+7.1 1555+548§ 189.2%+11.2 §7
Plasma glucose (mM) 0 48 £0.1 184+04§ 18904 8§

4 57+0.1 289+x1.0§ 141£028§#

8 50+0.1 264%+12§ 158+138$
HbA,, (%) 4 53%0.1 14005 § 8.8+0.48#

8 5.1£0.1 170+ 0.8 § 9.2+0.8 §#

-1 week shows the week of administration of STZ, and 0 week shows a week after the
administration of STZ and before the beginning of administration of T-1095. Data are
expressed as means = SEM. Normal Wistar rats n=10, STZ and T-1095 rats n=8
respectively at -1 and O week, and normal Wistar rats n=5, STZ and T-1095 rats n=4 at 4
and 8 week. §P<0.001 vs normal Wistar rats, TP<0.05, #P<0.001, $P<0.01 vs STZ rats,

respectively.
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Table 4-2. Kidney weight, kidney weight as a percentage of body weight (KW/BW),
urinary glucose and albumin excretion in normal Wistar control, STZ, and T-1095 rats

after 8 weeks.

Normal STZ T-1095
Kidney weight (g) 204002 245+0.18* 2.18+0.06
KW/BW (%) 0.631+0.01 1.57+£0.09§ 1.27£0.02 ¢t

Urinary glucose excretion (mg/24hr) 4+1 7546 £ 270§ 8687 £ 336§
Urinary albumin excretion (Lg/24hr) 450+ 130  16491£200§ 781 £ 156 §+

Data are expressed as means = SEM. Normal Wistar rats n=5, STZ and T-1095 rats n=4.

*P<0.05, §P<0.001 vs normal Wistar rats, TP<0.05 vs STZ rats.
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Fig. 4-2 Hematoxylin and eosin (HE)-stained histological sections from kidney.
Photomicrographs of kidney from normal Wistar control (A), STZ (B), and T-1095 (C)
rats 8 weeks after administration of each diet.
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Fig. 4-3 Expression of renal SGLT1, SGLT2, and GLUT2 mRNA (A), and SGLTI
and GLUT2 protein (B) in normal Wistar control, STZ, and T-1095 rats 8 weeks after
administration, respectively. (A) Northern blot analysis of glucose transporters. A beta-
actin cDNA served as control hybridization. Relative intensity of each glucose transporter
mRNA expression was calculated against each beta-actin mRNA expression, and the
expression of normal Wistar rats was normalized as 1. (B) Immunoblot analysis of
SGLT1 and GLUT?2 in each group of rats. Relative intensity of each glucose transporter
protein expression was calculated and the expression in normal Wistar rats was normalized
as 1. Each bar represents the mean = SEM. N; normal Wistar rats, S; STZ rats, T; T-1095
rats. Normal Wistar rats; n=5, STZ rats; n=4, T-1095 rats; n=4. *; P<0.05, vs normal
Wistar rat group, T; P<0.05, vs STZ rat group.
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Fig. 4-4 Expression of intestinal SGLT1 and GLUT2 mRNA (A) and protein (B) in
normal Wistar control, STZ, and T-1095 rats 8 weeks after administration. (A) Northern
blot analysis of SGLT1 and GLUT2. Relative intensity of each glucose transporter mRNA
is calculated as the expression of normal Wistar rats to 1. A beta-actin cDNA served as
control hybridization. (B) Immuno blot analysis of SGLT1 and GLUT2. Relative intensity
of each glucose transporter protein was calculated and the expression of normal Wistar rats
was normalized as 1. Each bar represents the mean + SEM. N; normal Wistar rats, S; STZ
rats, T; T-1095 rats. Normal Wistar rats; n=5, STZ rats; n=4, T-1095 rats; n=4. *;
P<0.05, vs normal Wistar rat group.
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